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TABLE     IV 

ANALYSIS  OF  DESIGN  ELEMENTS  OF  EXISTING  MAGNIFIERS 


lagnifiers 
?ers     Power 


Lens  Systems 
No.  of 
Material  Elements       Size     F.L. 


Lens 
Holders 


Mountings 


Lighting 


6.0       Glass  Triplet;  3AMdia.j   1-5/8" 

Field  Corrected  For 
Chromatic  and  Spherical  Aberration 


Near  circular 
Chrome  plated 
Folding  Case. 


None 


None 


A.5       Glass  Doublet  1.4wdia.;  2.2" 

Field  Corrected  For 
Chromatic  and  Spherical  Aberration 


Copper  Cylinder     Horse  Shoe 
Flat  Black  Finish      BASE 
Threaded  For  Focusing  Up 
and  Down 
l-3A"dia.  1-5/8  "Long 


None 


3.0       Glass  Doublet  l-3AMdia.j3.15M 

-^n  space  between  lenses 
Field  Corrected  C.&S.A. 


2-Piece  Molded 
Tenite  Ring.BlackNone 


None 


3.0       Glass  Doublet  l.Vdia.j   3.15w 

Field  Corrected  for  C.&S.A. 


Machined -Aluminum  Roll  Film 

Cast  Cylinder  Camera 

2-1/4. "dia.;  Type  Case 

l-l/2nlong 

Threaded  for  Focusing  Up 

and  Down  I""* 


Two,  7-Watt 
Incandescent 
Filament  Lamps 
Clear  Glass 
20  Foot  Candles 


2.3   Plastic  Aspheric   5ndia.j  6" 


Field  Corrected  for  C.&S.A. 


Cast-Aluminum  Cast- 

Carries  Light  and       Aluminum 
Slides  Up  and  Down.  Square 
hollow  Aluminum  Shaft  which 
is  Secured  in  Heart  Shaped 
Base.  Book  stand  llwxl2w 
attached  to  shaft. 


One,  4-Watt 
Fluorescent 
Day  Light  bulb, 
4.0  foot  Candles 


J 


2.0       Plastic  Aspheric       5wdia.j   10" 


Field  Corrected  for  C.&S.A. 


Glass  cell  secured 
to  white  semi- 
transparent  shade. 
Tilts  and  slides 
up  and  down  to  be 
fastened  in  base 


Cast- 
Aluminum 
Horse  Shoe 
Type  Base 
16"  wide 
holds 
electrical, 
units. 


1.4.       Glass       2W  x  4."  Rectangular 
Field  Corrected  for  C.&S.A. 


ELIMINATED 


None 


One,  32-Watt 

Circular 

Fluorescent 

tube 

200-250  ft. 

Candles 


None 


2.0       Glass  Cemented  5wdia.;   5W 
Field  Corrected  Some 
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TABIE  IV 


ANALYSIS  OF  DESIGN  ELEMENTS  OF  EXISTING  MAGNIFIERS 


Lens  Systems 
No.  of 
Material  Elements 


Size     F.L. 


6.0       Glass  Triplet*  3A"dia.;   1-5/8" 

Field  Corrected  For 
Chromatic  and  Spherical  Aberration 


4.5       Glass  Doublet  1.4"dia. ;   2.2" 

Field  Corrected  For 
Chromatic  and  Spherical  Aberration 


3.0       Glass  Doublet  l-3A"dia.;3.15" 

-£-"  space  between  lenses 
Field  Corrected  C.&S.A. 


"375       Glass  Doublet  l.Vdia.j   3.15" 

Field  Corrected  for  C.&S.A. 


2.3       Plastic  Aspheric       5"dia.j   6" 


Field  Corrected  for  C.&S.A. 


2.0       Plastic  Aspheric       5ndia.$   10" 


Field  Corrected  for  C.&S.A. 


Lens 
Holders 


Mountings 


Near  circular 
Chrome  plated 
Folding  Case. 


None 


Copper  Cylinder     Horse  Shoe 
Flat  Black  Finish      BASE 
Threaded  For  Focusing  Up 
and  Down 
l-3Altdia.  1-5/8  "Long 


2-Piece  Molded 
Tenite  Ring.BlackNone 


Machined-Aluminum  Roll  Film 

Cast  Cylinder  Camera 

2-l/A"dia.;  Type  Case 

l-l/2"long 

Threaded  for  Focusing  Up 

and  Down T" 


Cast-Aluminum  Cast- 

Carries  Light  and       Aluminum 
Slides  Up  and  Down.  Square 
hollow  Aluminum  Shaft  which 
is  Secured  in  Heart  Shaped 

Base.  Book  stand  ll"xl2"    

attached  to  shaft.  I 


1.4       Glass       2n  x  4"  Rectangular 
Field  Corrected  for  C.&S.A. 


2.0       Glass  Cemented  5"dia.;    5" 
Field  Corrected  Some 


Glass  cell  secured 
to  white  semi- 
transparent  shade. 
Tilts  and  slides 
up  and  down  to  be 
fastened  in  base 


Lighting 


None 


None 


None 


nvRRAT.T.     SIZES 
7/8»x5/8»xl-3/8" 


2£"x2£"  Base 
2i"to3iH  High 


PORTABILITY 


Fits  into  Vest  or 
Watch  pocket. 


Effectively  a 
Cylinder  2t"dia. 
1-3/8"  Long. 


Two,  7-Watt 
Incandescent 
Filament  Lamps 
Clear  Glass 
20  Foot  Candles 


One,  4-Watt 
Fluorescent 
Day  Light  bulb, 
4.0  foot  Candles 


Cast- 
Aluminum 
Horse  Shoe 
Type  Base 
16"  wide 
holds 
electrical, 
units. 


ELIMINATED 


None 


One,  32-Watt 

Circular 

Fluorescent 

tube 

200-250  ft. 

Candles 


Rectangular 

Box 

3-3A"x5"x3" 


Fits  into 
Jacket  or  Coat 
Pocket 


Fits  into 
Jacket  or  Coat 
Pocket 


Fits  on  Table 

with  Top 

15"xl8" 

It  stands  ll£"high 


None 


COVERED  UNDER  MAGNIFIER  NUMBER  16 


Fits  on  Table 
with  Top 
I6"xl6" 
Stands  15"high 


Fits  in  side 
Waistcoat  Pocket 

or 
Camera  Case. 


Box 
15"xl8«xl2" 


Box 
I6"xl6"xl6" 


COVERED 


COVERED 


REMARKS 


Field  Too  Small  for  Reading  long 
Less  Magnification  suitable 


Field  Too  Small  For  Practical  Use 

in  Reading  though  without  distortions. 

Less  Magnification  seems  permissible 


Could  be  more  compact  without  less 

of  Best  features. 

Magnification  near  proper  level 

Field  very  good.  Should  show  reasonable  Cost. 


Lighting  about  right 

Magnification  about  right 

Field  is  good  but  evades  peripheral  vision 

Depth  between  lens  Elements  Possibly  too  great. 


Not  enough  Magnification 

Awkward  to  Manipulate 

Lighting  about  right 

Field  good  Except  for  color  which  annoys. 


Not  enough  Magnification  and 

Too  much  light  for  the  average  need. 

Easy  to  Manipulate 

Field  Very  Good  but  Colors  persist  with  Long  use, 


Efficient  Shape  For  Field 
Needs  Higher  Magnification. 


Colors  Show  besides  letters 
Distortion  at  edges. 


- 


\o 


OVERALL  SIZES 


PORTABILITY 


REMARKS 


7/8rtx5/8wxl-3/8n 


Fits  into  Vest  or 
Watch  pocket. 


2£"x2^n  Base 
2£Mto3£M  High 


Fits  into 
Jacket  or  Coat 
Pocket 


Field  Too  Small  for  Reading  long 
Less  Magnification  suitable 


Field  Too  Small  For  Practical  Use 

in  Reading  though  without  distortions, 

Less  Magnification  seems  permissible 


Could  be  more  compact  without  less 

of  Best  features. 

Magnification  near  proper  level 

Field  very  good*  Should  show  reasonable  Cost. 


Effectively  a 
Cylinder  2£wdia, 
1-3/8"  Long. 


Fits  into 
Jacket  or  Coat 
Pocket 


Rectangular 

Box 

3-3AMx5rtx3" 


Fits  in  side 
Waistcoat  Pocket 

or 
Camera  Case. 


Lighting  about  right 

Magnification  about  right 

Field  is  good  but  evades  peripheral  vision 

Depth  between  lens  Elements  Possibly  too  great. 


Fits  on  Table 

with  Top 

15"xl8" 

It  stands  lli"high 


Box 
15nxl8«xl2M 


Not  enough  Magnification 

Awkward  to  Manipulate 

Lighting  about  right 

Field  good  Except  for  color  which  annoys. 


Fits  on  Table 
with  Top 
-    16»xl6" 

Stands  15whigh 


Box 
16"xl6"xl6M 


Not  enough  Magnification  and 

Too  much  light  for  the  average  need. 

Easy  to  Manipulate 

Field  Very  Good  but  Colors  persist  with  Long  use, 


COVERED 


COVERED 


Efficient  Shape  For  Field 
Needs  Higher  Magnification. 


Colors  Show  besides  letters 
Distortion  at  edges. 
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APPENDIX  I 
GLOSSARY  OF  EYE  DISEASES 

Vision  is  due  to  the  stimulation  of  the  hind  portion  of  the  brain. 
When  rays  of  light  strike  an  object  in  space,  they  are  reflected  onto 
the  retina  of  the  eye.  The  rays  impinge  upon  the  front  of  the  eye  and 
then  are  transmitted  through  the  eye  to  the  back  of  the  eye  where  they 
stimulate  the  macula  lutea  of  the  retina.  Thence  these  rays  set  up 
impulses  which  are  oonducted  through  nerve  fibers  to  the  brain.  In  the 
brain,  these  impulses  are  perceived  as  light. 

Faulty  vision  will  result  when  any  one  of  the  following  factors 
or  combination  of  factors  exists: 

a.  Interference  with  transmission  of  light  rays 

from  front  of  eye  to  the  baok  of  the  eye. 

b.  Interference  with  conduction  of  light  impulses 
from  the  back  of  the  eye  to  the  brain. 

c.  Interference  with  the  perception  of  light  in 
the  brain. 

In  this  survey  the  subjects  were  selected  from  those  whose  dis- 
abilities are  encompassed  in  a  and  b  of  above.  Functional  and  organic 
diseases  of  the  brain  were  eliminated.  In  cases  of  multiple  sclerosis, 
there  is  sufficient  disease  of  the  eye  to  permit  subjects  to  qualify  for 
the  present  study.  It  is  felt  that  a  simple  explanation  of  the  eye 
conditions  found  in  the  tested  subjects  would  be  in  order  and  of  some 
benefit  to  non-medical  persons  interested  in  this  survey. 

a.  Cataract-  a  cloudiness  of  the  lens. 

b.  Central  chorio-retinitis-  is  a  chorio-retinitis 

involving  the  macula  lutea  or  that  portion  of  the 
back  of  the  eye  conceived  with  central  vision. 
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c*     Chor io-re ti ni tis -  an  inflammation  of  the  inner 
and  middle  layers  of  the  eye, 

d.  Choroiditis  -  an  inflammation  of  the  middle 
layer  of  the  eye. 

e.  Keratoconus-    is  a  cone  shaped  protusion  of  the 
center  of  the  cornea. 

f.  Opacity  of  cornea-  a  cloudiness  of  the  cornea 
usually  due  to  a  scar  from  an  injury,  inflammation, 
or  degeneration. 

g.  Optic  atrophy-  is  a  degeneration  of  the  optic  nerve. 

h.     Optic  neuritis  -  an  inflammation  of  the  optic  nerve. 
i.     Retinitis  -  an  inflammation  of  the  inner  layer  of  the 

eye. 
3»     Retinitis  Pigmentosa-is  a  familial  degeneration  of 

the  inner  layer  of  the  eye  manifested  chiefly  by 

night  blindness. 
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APPENDIX  II 

VETERANS «  APPRAISAL  OF  DEVICES 

1 
Caae  1.  -  The  first  veteran  interviewed  was  30  years  old,  had 

20/200  visual  acuity  in  both  eyes.  His  deficiency  was  diagnosed  as 

"loss  of  central  vision  due  to  bilateral  macula  degeneration  with  a 

small  hole  in  the  left  macula.11  Three  visits  were  made  by  this  veteran/ 

the  first  was  made  before  the  apparatus  was  organized  and  before  data 

sheets  were  prepared.  He  was  introduced  to  the  various  devices 

assembled  without  recording  his  reactions  to  them. 

On  his  second  visit  he  expressed  a  feeling  that  the  No.  20 
projection  device  did  most  to  enable  him  to  read,  but  on  a  basis  of 
total  convenience  and  need  away  from  home,  as  well  as  at  home,  No.  5 
was  designated  in  preference  to  all-others.  Nos.  6  and  14-  had  also 
pleased  him  very  much. 

He  returned  six  weeks  later  to  confirm  his  original  choice  or 
to  make  another  first  choice.  That  time,  instead  of  presenting  20 
different  magnifiers,  we  presented  his  first  choice  along  with  those 
he  had  previously  found  difficult  to  eliminate  from  first  choice. 
Added  to  those  were  the  balance  of  the  eight  magnifiers,  most  often 
selected  as  first  choice  by  all  of  the  veterans,  not  included  in  the 
array  based  on  his  choice. 

He  expressed  satisfaction  with  certain  characteristics  of  Nos.  5, 
8,  lb   and  20;  when  he  finally  picked  No.  14.  as  first  choice  from  the 
four,  the  act  meant  satisfaction  with  No.  XL,   in  many  ways  but,  it  also 
meant  that  he  had  made  concessions  in  certain  characteristics  not 
possessed  by  No.  L4. 


1 
Returned  to  confirm  choice  of  magnifiers. 
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He  gave  up  No.  5  because  of  its  very  small  visual  field,  but 
he  still  liked  its  higher  magnification  and  less  bulk  -  hence  easier 
portability.  He  was  youthful,  his  eyes  were  bright  and  active  with- 
out the  usual  empty,  faraway  stare  of  partially  sighted  persons.  He 
simply  wanted  no  impediments  to  attract  attention  to  his  blindness 
among  people  in  the  streets  who  didn't  know. 

He  liked  the  lightness,  magnification  and  visual  field  of  No. 8 
but  expressed  an  opinion  that  it  was  too  bulky  to  carry  in  his  pocket 
inconspicuously.  As  a  check  on  the  possibilities  of  correcting  the 
cause  of  this  complaint,  the  overall  dimensions  of  No.  8  are  effectively 
those  of  a  cylinder  2^  inches  in  diameter  by  1  1/8  inches  thick j  the 
lenses  in  place  without  a  holder  are  effectively  a  cylinder  1  3/4- 
inches  in  diameter  by  5/8  inch  thick.  No  doubt  it  is  possible  to 
design  a  holder  satisfactory  to  him,  for  those  lenses,  that  is  less 
bulky. 

The  final  choice  of  No.  14-  was  based  largely,  among  other 
characteristics  on  its  having  lights  of  its  own,  yet  it  could  be  used 
without  its  own  lights,  and  with  the  aid  of  a  desk  lamp,  or  with 
daylight  properly  incident.  Further  conditions  of  his  first  choice 
were  that  No.  20  must  still  be  represented  by  the  original  wooden  model, 
because  when  considering  the  Franklin  Institute  5. OX,  easy  manipulated, 
metal  cabinet  model  projector  he  liked  it  best  for  home  use.  However, 
the  F.I.  model  was  borrowed  after  the  original  tests  were  made  and  it 
was  not  officially  included  in  our  study. 

Case  2.  -  This  veteran  was  23  years  old.  He  had  visual  acuity 
of  5/200  in  his  right  eye  and  could  recognize  fingers  at  one  foot 
distance  with  his  left  eye.  Diagnosis:  "Bilateral  primary  optic  atrophy". 
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To  him  it  manifested  itself  as  multiple  scotoma  or  a  visual  field  with 
numerous  blind  spots  of  irregular  shapes  which  caused  him  not  to  see 
full  words  but  perhaps  the  first  letter  and  omit  the  second  and  third 
of  a  four,  five  or  six  letter  work.  This  veteran's  reading  was  there- 
fore limited  and  reduced  to  reading  one  letter  at  a  time  out  of  the 
side  of  his  right  eye  while  remembering  or  creating  an  after  image  of 
what  went  before.  His  color  perception  was  reduced  to  red,  gray,  black 
and  white.  In  his  condition  Nos.  5,  6,  and  20  rated  at  3  as  reading 
devices.  He  also  preferred  them  in  that  order  respectively  in  spite 
of  the  fact  that  the  smallest  type  was  read  on  No.  20. 

Case  X   -  A  4-0  year  old  veteran  with  1/200  visual  acuity  in  his 
right  eye,  the  left  eye  was  removed  by  enucleation.  Diagnosis:  "Patches 
of  traumatic  chorio-retinitis  scattered  throughout  right  fundus." 
His  color  perception  reduced  all  stimuli  to  black  or  dark  brown  and 
white.  He  could  not  recognize  enough  details  to  read  a  single  letter 
with  any  of  the  20  devices.  He  correctly  stated  that  a  black  and  white 
photograph  on  a  slick  magazine  page  was  that  of  a  person.  His  best 
visual  perception  was  from  the  side  of  his  right  eye. 

1 
Case  4-«  -  This  veteran  was  43  years  old.  He  could  perceive 

hand  movements  at  one  foot  distance  with  his  right  eye  and  has  3/200 

visual  acuity  in  his  left  eye.  His  ophthalmic  report  included  "Retinitis 

pigmentosa  bilateral  with  optic  atrophy  left  eye.  Bilateral  capsular 

cataract.  Field  of  left  eye  limited  to  2°  radius  about  fixation  point." 

This  veteran  had  normal  color  vision  and  rated  the  No.  19  device 
at  4.,  the  highest  with  him  for  any  reading  device.  He  read  24.  point 
type  with  it.  On  his  return  for  confirmation  of  his  first  choice  three 
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months  later,  he  made  no  changes  in  his  first  choice  among  the 
original  20  devices,  but  he  did  say  he  liked  the  F.I.  projector 
better  than  all  the  rest.  He  did  not  read  smaller  type  with  it. 
30  point  type  was  read  with  it  alone  and  14   point  type  by  using 
2. OX  cylinder  to  separate  letters. 

Case  5.  -  This  veteran  was  61  years  old.  He  had  visual  acuity 
of  2/200  in  both  eyes.  His  diagnosis  was  "Bilateral  Kerat- 
oconus."  He  had  normal  color  vision  and  scanned  the  whole  visual 
field,  even  under  the  larger  magnifying  lenses.  He  rated  magnifiers 
Nos.  19,  5,  20  and  No.  1  as  5,  4-,  U   and  3  respectively,  all  other 
devices  ranked  lower  as  1  or  2  rating.  His  choice  of  No.  19  above 
No.  5  was  based  on  the  fact  that  he  tired  much  more  quickly  in 
using  No.  5  than  when  he  used  No.  19. 

Case  6.  -  This  was  a  29  year  old  veteran,  who  had  visual 
acuity  of  20/200  and  7/200  in  his  right  and  left  eyes  respectively. 
His  diagnosis  was  "Bilateral  Optic  Atrophy."  His  color  perception 
was  normal. 

His  description  of  his  vision  was  as  follows:  "On  sunshiny 
days  I  can  see  very  well,  but  at  dusk  and  on  cloudy  days  everything 
looks  blurry."  He  claims  his  condition  was  attributable  to  the 
flash  from  blank  cartridges  that  were  thrown  into  a  camp  fire  while 
he  was  on  training  maneuvers.  Other  contributing  causes  he  thought 
were  due  to  being  banged  on  the  head  by  a  truck.  No.  19  and  No.  6 
were  his  first  and  second  choices  of  magnifiers,  they  rated  5  and  4- 
respectively. 

Case  7.  -  This  was  a  veteran  33  years  old.  He  had  20/200 
visual  acuity  in  both  eyes.  Diagnosis:  "Bilateral  Optic  Atrophy." 

App.  II-  4.. 


He  had  normal  color  perception,  but  expressed  a  belief  that  his  right 
eye  was  better  than  the  left  eye.  He  had  a  further  medical  history 
of  psychogenic  overlay  superimposed  upon  multiple  sclerosis. 

He  used  a  wheel  chair  as  a  paraplegic,  and  was  not  very  steady 
with  his  hands.  By  straining  he  could  read  12  point  type  at  a 
distance  of  8  inches  without  the  aid  of  any  glasses  or  magnifiers. 
Except  for  intermittent  returns  of  a  so-called  "blind  spot"  he  scanned 
the  whole  field  under  the  largest  magnifiers.  On  such  occasions  as 
when  the  blind  spot  appeared  he  would  skip  a  word  here  and  there  or 
combine  the  first  and  last  syllables  of  two  successive  words  giving 
a  strange  continuation  from  ONCE  MORE  to  ON-RE. 

Magnifiers  Nos.  19  and  17  rated  5  and  U   respectively  with  him, 
he  liked  all  other  less,  but  was  able  to  read  6-10  point  type  with 
all  devices  except  Nos.  1,  2,  3,  U,   and  18,  with  those  18  point  type 
was  the  smallest  that  he  saw. 

Case  8.  -  This  veteran  was  59  years  old.  His  visual  acuity 
was  90/200  and  nil  in  the  right  and  left  eyes  respectively.  Diagnosis: 
"Thrombosis  of  central  retinal  vein  with  large  vitreous  exudates, 
right  eye.  Hyper  mature  cataract  with  posterior  dislocation;  tremulous 
iris  with  intense  vascularzation  of  iris,  left  eye." 

This  veteran  appeared  to  see  fairly  sharp  outlines  but  very 
little  detail.  He  seemed  to  have  had  use  of  the  full  field  under  the 
larger  magnifiers.  There  was  not  a  single  reading  device  that  enabled 
him  to  read  satisfactorily  when  used  alone.  His  final  selection  of 
No.  20  was  made  through  the  additional  clarity  and  magnification  added 
when  he  viewed  the  screen  of  No.  20  through  the  lens  of  No.  lf  The 
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highest  rating  of  any  devices  when  used  alone  was  3,  this  was  given 
to  Nos.  1,  5,  6,  and  14-.     Strangely  enough  he  complained  of  glare 
from  light  reflected  on  to  the  screen  of  No.  20  when  viewed  alone 
and  it  rated  a  mere  1  without  extra  power  of  magnification  given  by 
No.  1. 

n  1 
Case  9.     -  A  World  War  I  veteran,   50  years  old,  whose  vision 

was  expressed  by  "Hand  movements  at  13  inches"  in  both  eyes.     Diagnosis: 

"Central  chorio  retinitis  with  pre-retinal  hemorrhage  over  foveal 

region,  bilateral.     At  present  receiving  tuberculin  therapy  ..." 

He  claimed  dizziness  resulted  from  prolonged  reading  effort. 
Made  two  later  visits  five  and  six  weeks  spacing  respectively.     His 
best  vision  felt  obtained  from  right  eye  when  looking  laterally  towards 
the  nose,   "then  it  is  clear  but  weak."     The  full  moon  was  irregular 
outline  like  the  silouette  of  an  artichoke  or  an  extra  bumpy  white 
potato.     Lighted  fluorescent  tubes  overhead  seem  tortuous  and  discon- 
tinuous rather  than  parallel. 

Upon  completion  of  the  tests  his  first  choice  was  bestowed  on 
No.  18,  but  it  rated  only  3,   the  same  as  No.  19  and  No.  20.     His 
criticisms  were  No.  19  hurt  his  eyes  with  excessive  light,   No.  20  had 
sufficient  enlargement  but  lacked  enough  contrast.     No.   L4  was  too 
small  in  field  and  No.   5  was  too  much  trouble  picking  out  words  one 
letter  at  a  time.     At  a  later  visit  the  F.I.  Model  rated  5,  he  could 
read  telephone  book  type  6  and  8  point.     The  best  with  others  was 
18-24-  point. 

Case  10.  -    This  was  a  31  year  old  veteran  whose  visual  acuity 

was  rated  at  3/200  and  J^/200  in  the  right  and  left  eyes  respectively. 

His  diagnosis  was  "Bilateral  choreo-retinitis ,  central."     He  was 
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unable  to  see  smaller  type  than  24  points  which  he  saw  with  No. 6. 
Yet  he  liked  No.  16  best  and  read  only  48  point  type  with  it. 
No.  5  had  too  small  a  field,  could  hardly  see  complete  letter 
after  magnification  due  to  loss  of  central  vision.  He  said  letters 
on  No.  20  didn't  show  up  because  the  screen  was  too  dark. 

Case  11.  -  This  veteran  was  38  years  old,  his  visual  acuity 
was  5/200  in  both  eyes.  Diagnosis?  "Optic  atrophy,  bilateral.1* 
This  veteran  was  fluent  in  expressing  the  condition  of  his  eyes  as 
"no  central  vision.1*  He  reads  from  side  of  his  eyes  all  the  time, 
was  red  green  blind.  No.  5  rated  5  with  him  while  No.  6  and  No.  20 
rated  4  and  3  respectively.  He  felt  that  No.  20  would  hurt  his 
eyes  with  prolonged  use  because  of  a  lack  of  great  contrast.  No, 
19  did  not  magnify  enough  for  his  use.  No.  10  only  good  for  distant 
viewing. 

Case  12.  -  A  35  year  old  veteran.  His  visual  acuity  was 
20/100  and  1/200  in  the  right  and  left  eyes  respectively.  Diagnosis: 
"Bilateral  chorio-retinitis,  central.1*  His  right  eye  went  bad  when 
he  was  about  14  years  old,  it  was  the  better  of  the  two  at  that  time. 
The  left  went  bad  in  1945.  His  best  performance  was  with  No.  20, 
rated  5,  with  which  he  read  Tg-  point  type.  The  next  highest  rating 
with  him,  a  4,  went  to  No.  16,  with  which  12  point  type  was  read. 
Because  of  his  curcumstances  and  personality,  he  has  available 
readers,  also  a  secretary  and  enjoys  the  company  of  congenial  and 
well  informed  weekend  guests  who  also  read  to  him. 

Case  13,  -  This  veteran  was  51  years  old  and  had  visual  acuity 
of  20/200  in  both  eyes.  His  examination  was  recorded  as: 
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"Optic  Atrophy,  Corneal  opacity,  posterior  capsular  cataracts 
retinal  degeneration,  tubular  contracted  visual  field,  bilateral." 
He  gave  best  reading  performance  with  No.  11  next  No.  8  and  No.  9, 
they  rated,  5,  4-,  and  4.  respectively.  Lack  of  contrast  in  No.  20 
was  deplored;  No.  16  best  lens  in  Dartmouth  frames;  No.  19  pulled 
eye,  outwards  when  reading  with  it.  Could  see  more  plainly  with 
No.  19  than  No.  16  but  likes  latter  better. 

Case  14-.  -  This  was  a  55  year  old  veteran  who  had  20/200 
vision  in  his  left  eye  and  totally  blind  in  the  right  eye.  Diagnosis: 
"Optic  atrophy,  bilateral;  color  blindness  for  red,  blue  and  green." 
This  veteran  sees  centrally  only.  His  best  reading  performance 
rated  5,  and  was  with  No.  20,  preferably  with  overhead  lights  turned 
off.  No.  6  was  second  best  and  rated  at  4-.  The  following  magnifiers: 
Nos.  1,  5,  7,  8,  and  14.  rated  3. 

The  last  time  that  he  had  read  a  paper  was  8  years  before. 
He  could  read  24-  point  type  at  6  inches  without  glasses  and  18  point 
type  when  ceiling  lights  were  out.  No  strain  was  felt  while  using 
No.  20,  but  that  was  not  true  in  regards  to  No.  6  which  he  liked 
next  best.  These  magnifiers  were  rejected  with  reasons  that  folia/: 
No.  2  had  no  effect  on  him  or  the  letters,  No.  5  had  a  very  small 
field,  Nos.  6,  8,  and  14.  were  not  clear.  Most  magnifiers  were  placed 
almost  in  contact  with  his  left  eye  when  using,  that  he  felt  shut 
out  glare. 

Upon  his  return  visit  for  confirmation  of  his  choice,  no 
changes  were  made  in  relative  ratings  of  the  magnifiers.  After  re- 
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cording  No.  20  as  still  his  first  choice,  he  was  tested  with  the  F.I. 
model  while  ceiling  lights  were  out  and  without  the  hoods.  That  was 
liked  even  better  than  the  Perkins  projector. 

Case  15.  -  This  veteran  was  28  years  old.  "His  left  eye  was 
enucleated,  face  spotted  with  discolored  areas  and  scar  tissue  all 
caused  by  the  explosion  of  a  land  mine."  He  had  20/200  vision  in 
right  eye.  Diagnosis:  "Right  fundus  showed  extensive  areas  of  old 
healed  traumatic  chorio-retinitis  also  involving  macula  with  scars 
from  choridal  tear.  Field  constricted  to20  visual  angle," 

This  veteran  chose  No.  2  as  his  first  preference  among  the 
magnifiers.  He  was  a  salesman  for  a  securities  and  investment 
brokerage  firm.  His  work  required  him  to  read  newspaper  stock  quo- 
tations, both  at  home  and  while  visiting  customers'  homes  and  offices. 
No.  2  was  not  entirely  satisfactory,  he  wanted  50%  more  magnification, 
but  in  a  single  lens  or  a  very  thin  combination.  The  rectangular 
shape,  size  and  weight  of  No.  2  especially  appealed  to  his  desire 
for  adequate  field  and  ready  availability  from  side  of  his  jacket. 

His  criticism  of  other  magnifiers  follows:  Nos.  5,  6,  7,  8 
had  too  much  magnification  for  his  needs,  No.  13  had  too  small  a 
field  but  he  liked  the  self  lighting  feature,  No.  17  was  of  greater 
sharpness  of  focus  than  Nos.  16  and  18.  No.  19  preferred  to  No.  20 
because  of  lighting  and  in  spite  of  relatively  high  magnification 
of  No.  20  without  sacrifice  of  field.  In  general  he  would  sacrifice 
higher  magnification  in  order  to  get  a  larger  field  to  view.  Ten 
weeks  later  he  returned  and  confirmed  his  original  first  choice. 
Franklin  Institute  model  did  not  suit  his  needs « 
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Case  16.  -  A  32  year  old  veteran,  whose  acuity  was  3/200  and 
2/200  in  right  and  left  eyes  respectively.  Diagnosis:  "Healed 
chorio-retinitis  disseminated  including  central  areas  both  eyes." 
This  veteran  had  a  visual  field  that  was  mostly  black  a  few  patches 
of  sight  at  the  periphery  of  the  fixation  point.  H  -  I  or  1  or  I, 
I  while  W  =  V  or  V,  V  and  U  -  T  or  T,  T.  None  of  the  magnifiers 
rated  5  with  him.  No  18  did  best  with  rating  3. 

Case  17.  -  This  veteran  was  26  years  old.  He  had  1/200  and 
light  perception  in  his  right  and  left  eyes  respectively.  Diagnosis: 
"External  strabismus  and  optic  atrophy,  bilateral." 

This  veteran  performed  best  with  No.  14  which  rated  U  and  next 
best  with  No.  17  also  rated  4.  He  saw  nothing  on  the  screen  of 
No.  20  due  to  lack  of  contrast.  Nos.  5  and  8  revealed  18  and  14 
point  type  respectively  with  rating  3  for  their  performance.  He 
proposed  a  combination  device  composed  of  the  field,  light  and  stand 
of  No.  19  combined  with  the  magnification  and  clarity  of  No.  6  or 
No.  8. 

Case  18.-  This  was  a  28  year  old  veteran.  His  visual  acuity 
was  10/200  and  light  perception  in  the  right  and  left  eyes  respectively. 
Diagnosis:  "Pendular  nystagmus;  bilateral  optic  atrophy;  multiple 
sclerosis."  He  considered  No.  4  as  best  for  his  purpose  since  he 
could  satisfactorily  read  the  newspapers  with  it.  There  were  no 
differences  apparent  to  him  among  the  three  lenses  on  Dartmouth 
stands.  He  offered  the  opinion  that  No.  11  was  the  worst  magnifier o 

Case  19.  -  This  veteran  was  36  years  old  and  had  20/4.0 
vision  in  both  eyes.  Diagnosis:  "Retinitis  pigmentosa,  bilateral, 
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His  visual  field  was  constricted  to  a  visual  angle  of  7°  about  the 
fixation  point  of  central  vision." 

He  liked  No.  16,  the  plastic  lens  best  among  the  lenses  mounted 
in  the  Dartmouth  frame  and  stands;  could  read  anything  by  use  of  his 
spectacles,  R.E.  cylinder  -  .75  axis  180°;  L.E.  cylinder  -  .50  axis 
180  ,  his  acuity  was  measured  with  his  glasses  on.  All  magnifiers 
with  wide  fields  suitable  for  binocular  viewing  appealed  to  him. 
Aside  from  No.  16  which  received  rating  5,  all  of  the  following  wide 
lenses,  Nos.  1,  2,  3,  4,  12,  17,  18,  19,  and  20  plus  small  field  types 
Nos.  5  and  16  received  ratings  of  4-.  The  balance  were  rated  at  3. 

Case  20.  -  This  veteran,  age  31  years,  had  visual  acuity  of 
10/200  in  right  eye  and  20/30  in  left.  Diagnosis:  "Traumatic  central 
chorio-retinitis  right  eye.  Color  vision  normal."  This  is  one  of  the 
few  cases  where  it  was  believed  emotional  stress,  due  to  involvement 
in  studies  and  exams  prevented  a  subject  from  doing  the  best  that  he 
was  capable  of  doing. 

The  test  performances  produced  two  ratings  of  3,  for  mag- 
nifiers Nos.  7  and  18,  all  others  rated  2.  Attempts  were  made  to  have 
him  return  for  a  cheok  run  of  tests  but  without  success.  Tests  were 
performed  under  our  handicap  plan  defined  under  test  procedure  when 
one  eye  is  norm  al. 

Case  21.  -  A  veteran  of  World  War  I,  age  55,  with  5/200  acuity 
in  both  eyes.  Diagnosis:  "Bilateral  disciform  degeneration  of  the 
macula.1*  Color  vision  was  normal.  This  is  another  case  where  the 
results  obtained  were  less  than  the  average  for  subjects  in  his  acuity 
group.  He  did  not  admit  to  seeing  any  size  of  type  up  to  and  in- 
cluding 72  point  bold.  These  results  hold  for  all  magnifiers. 
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Case  22.  -  This  subject  was  57  years  old  and  could  barely  see 
hand  movements  at  6  inches  with  both  eyes.  His  diagnosis: 
"Bilateral  cataract  with  optic  atrophy.  History  of  retinitis  pigmentosa." 
He  had  a  fair  perception  of  blue  and  red.  The  results  of  the  tests  were 
summarized  as  follows:  vision  so  meager  that  no  type  size,  up  to  and 
including  72  point  type,  was  intelligible  to  him.  That  holds  for  all 
magnifiers. 

Case  23  -  This  subject  age  55  barely  sees  hand  movements  with 
both  eyes.  Diagnosis:  "Bilateral  glaucoma  with  optic  atrophy."  His 
vision  was  so  meager  that  he  could  not  recognize  72  point  bold  letters 
with  any  of  the  magnifying  devices. 

Case  24-.  -  This  subject  was  60  years  old.  His  visual  acuity  was 
10/200  right  eye  and  20/200  in  left  eye.  Diagnosis : "Retinitis  pigmentosa 
bilateral.  Complicated  cataract;  glaucoma  secondary,  bilateral." 
Color  vision  normal. 

Three  visits  were  made  by  this  subject.  Each  visit  after  the 
first  was  to  check  the  reliability  of  his  first  choice.  On  the  third 
visit  he  was  loaned  No.  LJ.  for  two  weeks,  the  magnifier  that  he  had 
consistently  selected  in  preference  to  all  others.  With  this  subject 
the  rating  of  4  was  given  to  Magnifiers  Nos.  5,   10,  12,  13,  and  18. 

Some  of  his  significant  remarks  about  the  magnifiers  follow; 
with  the  aid  of  telescopic  spectacles  No.  10,  he  looked  with  surprise 
upon  the  features  of  his  daughter,  who  had  accompanied  him,  it  was  the 
first  time  in  five  years  that  he  had  seen  any  one  with  such  clarity. 
He  immediately  implied  a  wish  to  use  them  to  see  his  three  year  old 
granddaughter  whose  features  he  had  never  seen  in  detail. 

App.  II  -  120 


When  he  returned  the  magnifier  he  reported  the  following 
experiences:  this  magnifier  is  very  good  for  reading  small  amounts  at 
a  time  on  items  like  checks,  bills  and  receipt  or  postcards,  but  no 
good  for  reading  the  newspaper  -  too  tiring,  he  lost  his  place  and 
used  it  flat  on  a  table  which  strained  his  back  and  neck  muscles.  He 
read  15  minutes  at  a  time,  4-  or  5  times  per  day.  He  felt  that  it 
needed  a  handle,  and  an  inclined  support  for  the  material. 

Case  25.  -  This  veteran  was  29  years  old.  His  visual  acuity 
was  1/200  in  both  eyes.  Diagnosis:  "Optic  atrophy,  bilateral?  left 
homonymous  hemianopsia;  encephalopathy,  traumatic. n 

He  stated  that  his  condition  resulted  from  flack  that  reached 
him  while  flying  over  enemy  held  territory  during  World  War  II. 
There  was  also  a  metal  plate  under  the  skin  or  scalp  above  the  fore- 
head and  over  the  right  eye.  His  sight  in  the  left  eye  seemed  better 
to  him.  His  color  vision  was  good  for  the  primary  colors.  The  only 
device  with  which  he  could  see  letters  was  No.  20  and  it  only  rated  2, 
all  others  rated  1. 

Case  26.  -  This  veteran  was  32  years  old.  His  visual  acuity  was 
20/100  right  eye  and  20/30  left  eye.  Diagnosis:  'Bilateral  iridectomyj 
bilateral  glaucoma,  trephine  tension  R  =  4-9,  L  =  31  (Schiotz)  optic 
atrophy  right.11  Color  vision  was  normal.  His  left  eye  was  covered 
with  a  flap  and  gauze  during  the  tests.  No.  14  was  his  first  choice 
of  a  magnifier  and  was  rated  5.  No.  19  ranked  next  best  with  a  rating 
of  4..  Others  with  a  rating  of  4.  were  Nos.  6,  7,  13,  15,  IS  and  20. 

He  saw  through  a  slit  in  iris  located  on  the  temporal  side  of 
the  pupil  of  right  eye.  In  trying  to  convey  his  impressions  of  what 
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occurred  with  that  eye,  he  said,  "when  I  am  looking  at  a  word  it  some- 
times suddenly  disappears.  I  start  moving  the  magnifier  about  trying 
to  find  the  word,  then  suddenly  the  sight  returns  and  I  realize  that 
my  sight  had  faded  away  for  a  short  while." 

He  thereby  justified  the  poor  showing  made  by  No.  5,   it  rated  2; 
because  the  small  field  and  high  magnification  aided  the  words  or  letters 
in  eluding  him.  He  liked  No.  H  best  and  could  see  the  entire  word 
ADVERTISEMENT  in  12  point  type  without  moving  the  magnifier. 

Case  27.  -  This  veteran  was  62  years  old.  His  acuity  was  20/200 
right  eye,  light  perception  with  left  eye.  Diagnosis:  "Trachoma, 
bilateral,  chronic;  marked  scarring  of  cornea,  bilateral  with  pannus." 

This  subject's  performance  with  the  magnifying  devices  was 
better  than  expected,  based  on  previous  tests  with  subjects  having  the 
same  acuity.  Assuming  only  minor  discrepancies  when  acuities  are  re- 
corded equal,  other  causes  may  be  found  to  account  for  the  higher 
performance  among  the  items  of  the  diagnoses,  age  and  psychological 
state. 

This  subject  found  No,  8  the  most  satisfactory  of  all  mag- 
nifiers and  No.  14  next  best.  They  were  respectively  rated  5  and  4. 
He  preferred  No.  8  because  of  its  lightness  relative  to  other  mag- 
nifiers having  the  same  field  and  magnification.  Since  he  reads 
monocularly,  he  did  not  object  to  the  smaller  field;  liked  sharp 
black  and  white  contrasts  in  field. 

He  placed  No.  16  slightly  higher  in  the  relative  scale  than 
No.  17  or  No.  18,  though  he  could  read  ?§•  and  10  point  type  with  either 0 
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He  said  No.  20  was  perfect  except  for  the  "blue"  background  for  the 
letters,  he  found  that  annoying  even  though  he  could  read  5%;  and  6 
point  type  with  it. 

Case  28.  -  This  subject  was  29  years  old.  His  acuity  20/50 
right  eye  and  20/70  left  eye.  Diagnosis:  "Macula  degeneration,  bi- 
lateral; chorio-retinitis,  chronic,  bilateral,  central,  color  vision 
normal . " 

He  preferred  direct  view  magnifiers  to  the  projection  type, 
with  which  he  read  5k  point  size  type.  Nos.  6  and  8  ranked  highest 
with  ratings  of  5  and  4-  respectively.  Cases  like  this  in  which  a 
subject  performs  well  enough,  with  all  devices,  point  up  the  justifi- 
cation of  allowing  only  one  rating  of  five  by  any  subject. 

Case  29.-  This  subject  was  64  years  old  and  had  20/20  vision 
with  correction  in  his  right  eye  and  light  perception  with  his  left 
eye.  Diagnosis:  "Bilateral  iridectomy  with  aphapia.  Right  large  patch 
of  healed  chorio-retinitis  inferiorlyj  left-large  retinal  detachment." 

This  veteran  rightly  did  not  belong  in  the  study  because 
technically  his  best  eye  has  normal  acuity  with  correction  and  he  cannot 
read  at  all  with  the  other  thus  giving  him  a  normal  vision  test,  but 
considering  his  age  and  the  complications  of  his  diagnosis  it  was 
decided  to  include  him  for  whatever  his  data  would  add  to  the  study. 
He  liked  No.  13  better  than  he  liked  No.  H,  and  liked  No.  16  best  of 
16,  17,  and  18,  because  No.  16  gave  straight  lines  (not  distorted). 

Case  30.  -  This  veteran  was  39  years  old.  His  acuity  2/200 
and  3/200  respectively  in  right  and  left  eyes.  Diagnosis:  "Zonular 
cataract .'*  He  speaks  of  areas  or  spots  of  new  vision  in  his  field. 
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There  were  given  as  the  reason  for  skipping  letters  or  words  occasionally. 
He  places  left  eye  (better  with  3/200  close  to  the  lens  of  No.  H  and 
uses  half  range  focus. 

His  performance  with  the  magnifiers  was  outstanding  among  the 
results  obtained  in  his  acuity  group  1/200  to  3/200  (cf.,  case  5). 
Magnifier  No.  14.  ranked  highest  at  5  and  No.  5  rated  4,  as  seoond 
choice.  Six  other  magnifiers  rated  4-  with  him  they  are  Nos.  6,  7,  8, 
9,  17,  and  18.  There  were  six  magnifiers  that  rated  3  with  him  also. 
The  only  device  that  rated  1  in  performance  with  him  was  No.  20.  He 
prefers  No.  7  to  No.  9  (identical  lenses)  because  No.  9  allows  too  much 
light  to  shine  through. 

Case  31.  -  This  veteran  was  60  years  old.  His  acuity  was  1/200 
in  the  right  eye  and  10/200  in  the  left.  Diagnosis:  "Cataract,  bi- 
lateral; diabetic  retinopathy;  color  vision  normal.11  He  spoke  of 
having  several  blind  spots  in  his  left  eye. 

Magnifier  No.  8  was  first  choic  and  No.  14.  was  second.  He  also 
got  good  results  with  No.  5  and  No.  6,  both  rated  4.  the  same  as  No.  14.. 
The  first  choice  was  made  among  other  things  because  the  field  allowed 
the  subject  to  view  two  or  more  words  at  once.  No.  5  was  criticized 
because  he  only  got  good  results  with  No.  5  and  No.  6,  both  rated  4. 
the  same  as  No.  14-.  The  first  choice  was  made  among  other  things 
because  the  field  allowed  the  subject  to  view  two  or  more  words  at  once. 
No.  5  was  criticized  because  he  only  got  a  few  letters  when  held  at  his 
best  vantage  point,  which  was  about  3  inches  from  his*  left  eye.  No.  17 
was  less  clear  than  Nos.  16  and  18.  He  disliked  No.  20  called  it  "vague 
with  no  proper  contrast  between  letters  and  screen." 
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Case  32.  -  This  44  year  old  veteran  was  blind  in  his  right 
eye  and  was  1/200  in  the  left  eye.  Diagnosis:  "Right  -  cataract 
and  detachment  of  retina;  left  -  cataract,  glaucoma." 

This  veteran  performed  best  with  No.  14.  and  nearly  as  well  with 
No.  11  both  rated  2  and  showed  clearly  no  type  smaller  than  48  points. 
Magnifiers  Nos.  1,  2,  3,  and  4  cleared  non  smaller  than  72  point  type. 
None  of  the  remaining  magnifiers  could  do  that  well.  His  sight  was 
obtained  through  a  slit  in  nasal  side  of  right  iris. 

1 
Case  33 .  -  This  veteran  was  59  years  old .  He  had  light  per- 
ception in  his  right  eye  and  20/200  in  left  eye.  Diagnosis:  "Bilateral 
plastic  iritis;  Left  chorio-retinitis .  Normal  color  vision." 

This  veteran  was  unsteady  with  his  hands,  consequently  he  could 
not  manage  very  well  with  the  higher  power  magnifiers  which  had  small 
fields  and  resultant  elusive  images.  His  first  choice  was  No.  17,  it 
rated  5;  his  second  choice  No.  18  rated  4  the  same  as  Nos.  3,  5,   6,  8, 
10,  12,  13,  16,  and  19. 

Telescopic  spectacles  (No.  10)  had  a  special  appeal  to  him.  A 
trip  was  made  down  to  a  street  corner  to  test  their  usefulness  in 
reading  street  names  and  traffic  signals.  Over  head  signs  10  to  12 
feet  above  the  street  level  were  read  at  a  distance  of  8  or  10  feet 
from  the  signs.  18  point  type  was  also  read  at  30  inches  by  use  of 
telescopic  spectacles  without  additional  lens  aid.  By  use  of  magnifiers 
Nos.  1  to  4  in  addition  to  telescopic  spectacles  he  could  read  10  and 
12  point  type  easily. 

This  subject  made  remarks  about  annoying  and  distracting  orange 
colors  at  the  edges  of  letters  viewed  under  the  lenses  of  Nos.  16  and 
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19,  both  are  plastic  lenses.  No  changes  were  made  in  his  relative 
evaluation  of  magnifiers  when  he  returned  seven  weeks  later  to  check 
his  first  choice.  He  thought  the  Franklin  Institute  model  was  marvelous 
but  his  choice  was  made  with  an  idea  towards  duplication  as  spectacles. 

Case  34-.-  This  veteran  was  45  years  old  and  had  visual  acuity 
of  20/200  with  both  eyes.  Diagnosis:  "Heredo  -  macular  degeneration, 
bilateral.  Normal  oolor  vision."  His  first  choice  was  No.  14.  which 
rated  5,  his  idea  of  best  for  home  use.  His  second  choice  No.  5  rated 
4.  and  was  his  idea  of  a  good  field  magnifier.  Ten  other  magnifiers 
besides  his  second  choice  rated  4-  they  were  Nos.  6,  7,  8,  9,  10,  16, 
17,  18,  19,  and  20.  72  point  type  was  read  at  from  24.  to  36  inches 
distance  without  glasses  or  magnifiers.  He  suggested  equipping  No.  19 
with  green  or  amber  shade-reflector,  thought  it  would  be  more  restful 
or  less  tiring. 

Case  35.-  This  4-0  year  old  veteran  had  20/70  and  20/100  visual 
acuity  in  his  right  and  left  eyes  respectively.  Diagnosis:  "Corneal 
opacities,  bilateral,  normal  color  vision."  This  subject  could  read 
6  to  8  point  type  with  any  of  the  instruments  including  No.  10, 
telescopic  spectacles,  when  used  with  a  2  power  hand  held  magnifier* 

Magnifier  No.  6  was  chosen  best  and  No.  17  next  best,  with 
ratings  of  5  and  4-  respectively,  all  others  except  No.  10  were  rated 
4.  also.  This  type  of  performance,  where  satisfactory  reading  could  be 
and  was  done,  with  practically  every  magnifier,  is  the  type  of 
performance  anticipated  when  we  set  up  ratings  allowing  only  one 
magnifier  to  receive  rating  5. 
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Case  36.  -  This  non-veteran  was  visiting  the  Franklin  Institute 
in  quest  of  the  electronic  pencil  which  he  had  heard  about  while 
studying  at  a  theological  school  in  California.  From  Franklin  Institute  , 
he  got  the  impression  that  he  would  find  it  in  a  collection  of  pros- 
thetic and  development  devices  exhibited  by  the  Veterans  Administration 
in  New  York  City. 

We  did  not  have  the  electronic  pencil  but  since  he  had  travelled 
so  far  seeking  aid  we  agreed  to  allow  him  to  see  the  magnifiers  if  he 
submitted  to  our  screening  and  processing  routine.  Our  findings 
through  examination  were  supplemented  by  his  statements,  some  remem- 
bered from  famous  American  clinics.  Diagnosis:  "Central  chorio-retinitis, 
bilateral;  impaired  color  vision."  Visual  acuity  15/200  and  10/200  in 
right  and  left  eyes  respectively. 

He  read  6  to  8  point  type  with  his  first  and  second  choice 
magnifiers,  Nos.  20  and  5,  those  magnifiers  rated  5  and  U  respectively. 
He  read  30  and  36  point  type  with  No.  14.  which  has  3. OX  magnification 
and  24-  point  type  with  Nos.  1  to  4-  which  have  1.5  to  2X  magnification. 
That  discrepancy  of  reading  smaller  type  with  less  magnification  was 
explained  by  him,  when  confronted  with  the  facts  at  the  end  of  the 
tests,  as  due  to  inability  of  a  small,  deep  lens  system  with  higher 
magnification,  to  help  a  person  with  loss  of  central  vision. 

Case  37.  -  This  veteran  was  56  years  old  and  had  20/80  far 
and  Jaeger  No.  8  near  vision  in  both  eyes.  The  proper  correspondence 
would  be  20/80  and  N.  10  or  20/60  and  No.  8.  In  other  words  he  had 
70  per  cent  near  vision  perception  and  58.5  per  cent  far  vision  or 
21.6  per  cent  better  near  vision  than  far  vision.  Diagnosis:  "Macular 
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degeneration,  both  eyes;  contracted  visual  fields  right  4.0°,  left  45o 
about  fixation  point.  Color  vision  poor.* 

This  case  offers  a  good  example  for  comparison  to  Case  No.  35 
where  the  acuity  is  about  equal  but  the  visual  deficiencies  originate 
at  different  parts  of  the  eye,  the  macular  and  cornea.  This  subject 
similarly  selected  magnifier  No.  6  as  first  choice  with  rating  5,  while 
only  he  chose  No.  5  as  second  choice  with  rating  U»     He  performed  with 
only  four  other  magnifiers  well  enough  to  rate  them  U  also,  they  were 
Nos.  7,  8,  9,  and  14. 

His  second  visit  for  confirming  first  choice  was  marked  by  his 
continued  selection  of  No.  6  as  first  choice,  the  Nos.  20,  5,  and  8 
were  serious  contenders.  No.  6  was  a  compromise  between  Nos.  5  and 
8  because  both  the  field  and  magnification  of  No.  6  were  between  those 
of  the  contenders  Nos.  5  and  8. 

Case  38 o  -  This  veteran  was  32  years  old.  He  had  normal  vision 
in  his  right  eye  and  10/200  in  the  left  eye.  Diagnosis:  "Corneal  opacity, 
left j  normal  and  color  vision. w 

His  right  eye  was  covered  during  the  tests  in  order  to  assimilate 
conditions  existing  with  persons  having  total  vision  no  better  than 
10  /  200.  With  that  handicap  he  selected  No.  20  as  first  choice  with 
rating  5  and  No.  6  as  second  with  rating  4-J  seven  other  magnifiers  rated 
U  they  were  Nos.  5,  7,  8,  9,   H,  18,  and  19.  It  was  interesting  to  note 
that  be  read  18  point  type  with  No.  18  while  24.  and  30  point  type  was  the 
best  with  Nos.  16  and  17  respectively. 

Case  39.-  This  veteran  was  35  years  old.  His  visual  acuity  was 

20/200  in  the  right  eye  and  20/4.00-20/20  left  eye.  Diagnosis: 
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"Complicated  cataract  left  eye;  normal  color  vision."  This  veteran 
performed  the  tests  with  his  left  eye  covered  to  assimilate  conditions 
of  20/200  vision  or  less.  No.  13  magnifier  pleased  him  best  and  was 
rated  5;  No.  8  was  next  best  with  rating  4>  all  others  received  rating 
4  except  Nos.  10,  11,  and  19  all  of  the  latter  cleared  18  and  24-  point 
type,  No.  19  was  thought  to  have  too  much  light;  Nos.  1  through  5,  12, 
15  through  17  had  glare. 

Case  4-0.  -  This  veteran  was  24-  years  old  and  had  visual  acuity 
of  5/200  both  eyes.  Diagnosis:  "Optic  atrophy,  bilateral;  Red-Green 
blindness."  This  subject  selected  magnifiers  No.  5  and  No.  8  rated  at 
4  and  3  as  first  and  second  choices  respectively;  he  made  out  fairly  well 
with  No.  6.  Magnifiers  Nos.  1,  2,  3,  4,  and  11  rated  2,  all  remaining 
rated  3. 

On  his  return  the  relative  ratings  were  unchanged  but  the  F.I. 
Model  brought  his  performance  up  to  a  5  rating. 

Case  4.1*  -  This  veteran  was  39  years  old.  He  had  normal  vision 
in  his  left  eye  and  20 /50  in  the  right  eye.  Diagnosis:  "Degeneration 
scarred  area  in  right  macula;  central  chorio-retinitis,  right  eye. 
Normal  color  vision." 

This  subject  performed  the  tests  with  his  left  eye  covered  in 
order  to  assimilate  20/50  total  vision.  Thus  handicapped  he  read  6, 
8,  and  10  point  type  with  every  magnifier  except  No.  10,  the  telescopic 
spectacles.  His  first  two  references  go  to  Nos.  16  and  17  respectively, 
they  rated  5  and  4  in  the  same  order.  All  others  rated  4  except  No.  10. 

Case  42,  -  This  41  year  old  veteran  had  light  perception  in 
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both  eyes.     His  condition  diagnosed  as  "Optic  atrophy.  Color  vision 
too  poor  to  take  note."  He  was  a  subject  at  Avon  in  1947  when  the 
Perkins  Institution  conducted  similar  tests  there  in  Connecticut  at 
the  Old  Farms  Convalescent  Hospital. 

This  subject  was  not  successful  in  reading  smaller  than  24- 
point  type;  that  was  read  with  the  Franklin  Institute  5  power  magnifier, 
the  Perkins  projection  magnifier  did  not  offer  enough  brightness  in 
background  or  contrast.  Magnifier  No.  14.  rated  3,  the  highest  of  the 
regular  20  devices,  Nos.  16,  17,  and  18  rated  2  and  all  the  rest 
rated  1. 

Case  4-3.  -  This  veteran  was  39  years  old  and  was  entirely 
blind  in  the  right  eye  with  4-/200  in  the  left  eye.  Diagnosis: 
"Corneal  opacities-  bilateral."  He  performed  best  by  using  Magnifier 
No.  8,  with  which  he  read  18  point  type,  his  next  best  performance 
was  when  using  No.  5,  with  which  he  read  24-  point  type.  They  re- 
ceived ratings  of  4.  and  3  respectively.  Magnifiers  Nos.  10,  11,  and 
20  received  ratings  of  1,  all  others  were  rated  at  2, 

Case  44.  -  This  37  year  old  veteran  had  normal  vision  in 
his  right  eye  and  20/100  in  his  left  eye.  His  condition  was  diagnosed: 
"Vitreous  floaters  left  eye;  early  frost  capsular  cataract  left  eye. 
Normal  color  vision."  His  best  performance  was  made  while  using 
magnifier  No.  14.  which  was  rated  at  5,  his  next  best  was  with  No.  5 
which  was  rated  at  4-«  Twelve  rated  at  3  and  4.  magnifiers  rated  2 
leaving  2  which  rated  1. 

Supplementary  Case  I  -  Case  36 
Supplementary  Case  II 
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This  subject  accompanied  a  veteran  who  took  the  tests.  Because 
her  acuity,  20/300  both  eyes,  was  within  the  range  we  were  interested 
in,  we  took  data  on  her  performance  also.  Diagnosis:  "History  of 
congenital  cataract,  brother  was  only  other  member  of  family  known 
to  have  cataract.  Color  vision  normal." 

Her  best  performance  was  with  magnifiers  Nos.  5  and  14-  of  the 
original  20  magnifiers.  They  rated  5  and  4-  respectively  by  clearly 
revealing  10  and  12  point  type  to  her.  Her  later  tests  with  the 
Franklin  Institute  model  showed  5|*  and  6  point  type  clearly.  Her 
reaction  was  to  prefer  its  results  to  the  others,  but  when  considering 
its  usefulness  to  her,  a  regularly  employed  typist  of  dictaphone  re- 
cordings, she  felt  that  correcting  or  reading  her  typed  material 
required  something  more  like  No.  5  or  Ho.  14  so  the  relative  ratings 
stood  as  before. 


App.  II.  -23 9 


4/5/2012 

257402-4    3 


00 


o 

O 


